
A disposable double pointed injection needle, and an insulin injection system comprising a 
disposable double pointed injection needle 

The technical Field of the invention 

The invention relates to a disposable double pointed injection needle having an injection part 
with a skin piercing end and a cartridge part for inserting into a cartridge containing a liquid 
medicine to be injected subcutaneously. The cannula of the injection needle is fastened in a 
needle hub for mounting on a syringe, which syringe supports the cartridge into which the 
cartridge part of the injection needle penetrates. 

The invention further relates to an insulin injection system comprising a pen shaped syringe 
supporting a cartridge with insulin, a dose setting and injection mechanism and a disposable 
double pointed injection needle. 

^-Desof4ptiQft-o£ xelated art 

Injections where a liquid is expelled into the human body are usually performed either as in- 
tramuscular injections i.e. injections into the muscle tissue, or as subcutaneously injections 
i.e. injections into the subcutaneous tissue lying between the cutis and the muscle tissue. 

When performing intramuscular injections of a vaccine it is according to British Medical Jour- 
nal, volume 321, p. 931, important to use long injections needles in order to avoid local reac- 
tions such as redness and swelling. According to the article, use of injection needles having 
a length of 25 mm reduced the rate of local reaction significantly compared to an injection 
needle having a length of 16 mm. 

Long injection needles must have a relatively large diameter in order not to break during in- 
jection. The injection needles referred to in the above mentioned article has a diameter of 23 
G for the 25 mm long injection needle and 25 G for the 16 mm long injection needle. 

The outside diameters of injection needles are indicated by a "G" and a gauge number in- 
creasing with thinner needles. Thus the outside diameter of a G 23 is 0,60 mm and of a G 25 
0,50 mm. 
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It has for some years been known to provide long injection needles with safety protective de- 
vices in order to prevent accidental needle stick injuries. Such safety protective devices are 
e.g. known from EP 409.180 and US 4.813.940. These known safety protective devices com- 
prises a number of telescopic sleeves, which telescopic sleeves slides into each other in or- 
5 der to expose an injection needle covered by the telescopic sleeves when not in use. The 
injection needles used has opposite the skin piercing end a needle connector for connecting 
the injection needle with an ordinary hypodermic syringe. By the expression "ordinary hypo- 
dermic syringe" is meant a syringe of the type where the medicine to be injected is drawn 
from a vial into the syringe prior to each injection. In practical use the medicine has to flow 
10 through the injection needle twice for every injection when using such an ordinary hypoder- 
mic syringe, but due to the large diameter and the large bore of a long injection needle clog- 
ging is not a problem. 



JO US 5.429.612 discloses yet another long injection needle having a safety protective sleeve 
which can be moved into a position where the safety protective sleeve covers the injection 



I J part of the needle cannula. As can be seen in figure 1 of US 5.429.612 the injection part of 
the needle cannula has a length, which makes it necessary to support the needle cannula by 
at least one disk 21 . The syringe is loaded with a flask containing the medicament to be in- 

|q jected. Since the syringe has no dose setting and injection mechanism like the ones known 

fed from insulin injection pens, the entire content of the flask is emptied into the patient in one 

P 

p injection, which is the usual procedure when injecting anaesthesia in dentistry. When using 
H the embodiments shown in figure 2 and 3, the user must manually rotate the shield after use 
in order to bring the tongue 26 from the first track 23 and into the second track 24. Doing so 
the user is exposed to a great danger, since the rotation must be done after the contami- 
25 nated needle cannula has been retracted from the body of the patient. 

When providing long injection needle with safety protective sleeves there are hardly any limi- 
tation to the length of the injection needle as long as the relationship between the length and 
the diameter is sufficient to prevent unwanted needle breakage. The muscular tissue is in a 

30 human body normally located approximately 10 to 14 mm below the surface of the skin. The 
part of a long injection needle entering the human body therefore has to be at least 14 mm in 
order to reach into the muscular tissue of the human body. As can be seen from the prior art 
injection needles, the length of the needle cannula from its fastenings point in the needle 
connector to its skin piercing end is substantially longer than the part of the needle cannula, 

35 which enters the human body during injection. This presents however no problem since 
these needle has a large diameter sufficient to withstand breakage. 
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Some medicines however has to be injected subcutaneously i.e. in the subcutis lying be- 
tween the cutis and a muscle membrane which cover the underlying muscles. If for instead 
insulin for treating diabetes is injected into the muscle tissue it will be absorbed in the body to 
5 quickly and an unwanted drop in the blood sugar may be the result. In order to prevent in- 
tramuscular injection of insulin it is quite common for people suffering from diabetes to inject 
into a lifted skin fold. It is however becoming more and more preferred by diabetic persons to 
inject directly at an angle of 90° without the skin fold, using an extra short needle. The extra 
short needle must have an overall length of the injection part of the needle cannula short 
10 enough to avoid intramuscular injections. Such extra short needles are e.g. known from WO 
97.23253, which discloses an injection needle having an overall length of the injection part 
laying in the interval 4 to 6 mm. 



'3 Very short injection needle are not subject to breakage in the same degree as long injection 

(V5 needles, and can therefore be made with a much smaller diameter. WO 93.00948 reveals a 

JU short injection needle, having an injection part in the interval 8 to 12 mm, for injecting insulin. 

\j\ The diameter of the needle cannula is thinner than G 29. Such short and thin needles cannot 

3 be used in connection with an ordinary hypodermic syringe where the medicine is drawn up 

j« from a vial prior to each injection since this requires the medicine to flow through the needle 

26 twice for every injection, which can result in clogging of the bore of the injection needle, es- 

(3 

j2 pecially if the medicine is a suspension. However when the short and thin needle are used in 
1 4 connection with a syringe supporting a cartridge containing the medicine to be injected, the 

medicine only has to flow through the injection needle once which in itself halves the risk of 

clogging, and thereby allows very thin injection needles to be used. At the same time, when 
25 an injection needle has only a small diameter both outside and inside, the pressure needed 

to force a liquid through the bore of the injection needle is high when the injection needle is 

long, but substantially smaller if the injection needle is short. 

/D e sc rip t i on o f t l itt In ve n t i o n . — 



These known short and thin injection needles are however not provided with any safety pro- 
tective devices, while the safety protective sleeves known from the prior art would perma- 
nently cover a large part of the injection part of the injection needle thereby preventing a 
short injection needle from penetrating through the cutis layer, which layer usually is between 
35 2 to 3 mm thick, and into the subcutis layer of a human body. 
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Injection needles with relatively thin diameter and with a length of the injection part of the 
needle cannula between 4 to 12 mm are often used for self-injection of insulin i.e. where the 
patient injects him or herself. However for self-injection in private settings, safety protective 
devices providing safety against accidental needle stick injuries are not considered to be im- 
portant, since no other person beside the patient performing the self-injection has contact 
with the injection needle. Safety protective devices providing safety against accidental needle 
stick injuries would however be preferred in domestic residences if other people, and espe- 
cially children, are present in the domestic residence. 

It is however very important in hospital settings where many people interacts to use injection 
needles, which are provided with some kind of safety protective device preventing accidental 
^ needle stick injuries. All the prior art injection needles provided with safety protective devices 
IS are long injection needles for intramuscular injections. These long injection needles are often 
ji| of the type used on traditional hypodermic syringes where the medicine has to flow through 
iU the bore of the needle twice for every injection thereby limiting the minimum diameter of the 
bore and the outside diameter of the injection needle. Hospitalised people suffering from dia- 

1 betes are usually injected with these long injection needles having a relatively large outside 

13 

I diameter. This is also the case with senior citizens in retirement homes, with children in 

20 schools and in day-care facilities, in fact every place an insulin injection is performed by a 

13 

j«j professional health care worker long injection needles are used, since they are the only ones 

\ A providing sufficient safety for the health care worker. The health care worker giving the injec- 
tion using a long needle has to be very careful only to penetrate into the subcutis layer in or- 
der for the insulin to be correctly absorbed in the human body, and at the same time the 

25 large diameter of a long injection needle gives the patient a high pain perception. No matter 
how careful health care workers are when injecting insulin, the insulin will sometimes unin- 
tended be injected into the muscle tissue, with the subsequent changes in insulin absorption 
and diabetes control. Patients which are newly diagnosed with diabetes and not familiar with 
self-injection often finds a long injection needle with a large diameter very intimidating, which 

30 is also the case with children. At the same time needles with large diameters tends to frac- 
ture the skin more than thin needles. 



It is an object of the present invention is to provide a short and thin disposable double 
pointed injection needle for subcutaneously injection, which overcomes the deficiencies of 
35 the prior art. It is further an object to provide a short and thin disposable double pointed injec- 
tion needle which is equipped with a safety protective device preventing accidental needle 
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stick injuries, and which injection needle could be used on a modern type syringe supporting 
a cartridge containing a liquid medicine. 

This is obtained by a disposable double pointed injection needle according to claim 1. 

5 

The short and thin injection needle is provided with a movable needle protector which allows 
normal use of the injection needle during injection, and which movable needle protector once 
the injection is done can be shifted manually or automatically into a position where the mov- 
able needle protector covers the skin piercing end of the needle cannula in an irreversible 
10 manner. When the skin-piercing end of the cannula is covered, the injection needle can be 
removed from the syringe and disposed off without endangering the people performing the 
injection and the people disposing of the used injection needles. The cartridge part of the 
|| needle cannula is permanently covered by the hub preventing the cartridge part of the needle 
IB cannula from accidental penetrating the skin of the persons handling the injection needle. 

VI 
15 

U 

1U Hospitalised people suffering from diabetes or a similar disease is hereby provided with a 
disposable double pointed injection needle which only penetrates into the subcutis layer of 

i the human body during injection and which at the same time offers sufficient protection 

n 

^ against accidental needle sticks. This will relieve the patients from the variations in the depth 

£0 of penetration occurring when injections are given using long injection needles and provide 
13 

!;( safety for the health care workers at the same time. Since the disposable double pointed in- 



I«a jection needle is both short and thin, the pain perception will be very low. 

Since especially children are very sensible to the appearance of the injection needle, a short 
25 disposable double pointed injection needle where a major part of the injection part of the 

needle cannula is hidden inside the boundaries of a safety shield prior to injection will make it 
psychologically easier for a child to accept the fact that daily injections of a liquid medica- 
ment such as insulin or growth hormone is needed. 

30 When as disclosed in claim 2, the movable needle protector is a cylinder-shaped safety 

shield surrounding at least the major part of the injection part of the needle cannula when the 
needle cannula is in an unused state, and which cylinder-shaped safety shield can be longi- 
tudinal moved relatively to the needle cannula, such that the safety shield is first moved in 
the proximal direction when the injection part of the cannula is penetrated into the subcutis 

35 layer of a human body, thereby exposing the major part of the injection part to the human 
body, and which safety shield automatically moves in the distal direction until the cannula is 
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fully surrounded by the safety shield when the injection part of said cannula is removed from 
the subcutis layer of a human body, it is ensured that the entire injection part of the needle 
cannula is securely covered at all times during the injection. 

5 In a preferred embodiment of the disposable double pointed injection needle according to the 
invention the safety shield is automatically moved in the distal direction when the injection 
part of the cannula is removed from the subcutis layer of the human body by a resilient ele- 
ment such as a helical spring, which resilient element is located between the needle hub and 
the safety shield, and which resilient element is tighten when the injection part of said can- 
10 nula is penetrated into the subcutis layer of the human body. Such an automatic movement 
by a spring or another resilient element ensures that the shield is always moved into the po- 
sition where its covers the injection part of the needle cannula without the need of the user to 

(3 

manually push the shield into this position. Any type of resilient element can be utilized, al- 
jS though it is preferred to use a helical spring. Such a helical spring can be either metallic or 
made from a polymeric material. 



^ When as disclosed in claim 4, the safety shield is guided on the outside surface of the needle 
hub, it is ensured that the safety shield can be pushed all the way back such that a major 

( raj 

jjj part of the injection part of the needle cannula of the injection needle is exposed to the hu- 
2"d man body during injection thereby limiting the overall length of the needle cannula of the in- 
|3 jection needle. 

When, as disclosed in claim 5, the safety shield is provided with a number of inwardly 
pointed projections guided in guiding tracks provided on the external surface of the needle 
25 hub, it is ensured that the shield moves relatively to the needle cannula and the needle hub 
in a predetermined pattern. 



In yet a preferred embodiment of the disposable double pointed injection needle according to 
the invention at least two guiding tracks are located opposite each other on the needle hub 
30 each comprises a first part being substantially parallel to the needle cannula and a second 
part being connected to the first part at an acute angle. Two, three or more guiding tracks 
provide stability to the shield, and an acute angle between the two parts of each track pro- 
vides a smooth movement of the shield. 

35 When, as disclosed in claim 7, on$ of the parts of the guiding tracks is open at the distal end 
of the needle hub allowing the projections to enter each guiding track, and that the open part 
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of each guiding track at the distal end is provided with an elevation, it is ensured that the pro- 
jections are easily inserted in the tracks, and that once located in the guiding tracks is pre- 
vented from sliding out of grip with the guiding track. The part of the guiding tracks being 
open at the distal end can either be the first part or the second part. 

In another embodiment of the disposable double pointed injection needle according to the 
invention, each projection can be shifted between three different locations in the guiding 
track: 

a first location where the safety shield surrounds at least the major part of the injection part of 
said cannula, and in which location said needle cannula is in an unused state 

a second location where the major part of the injection part is exposed to the human body, 
and in which location the needle cannula is penetrated into the human body, and 

a third location where the safety shield fully surrounds the injection part of the cannula, and 
in which location the cannula is fully removed from the human body. 

By having the projections and the shield move relatively to the needle hub in the pattern de- 
scribed in claim 8, it is ensured that the major part of the needle cannula extending in the dis- 
tal direction from the needle hub is inserted into the human body during injection. 

When, as disclosed in claim 9, at least one of the guiding track has at least one elevation 
with a steep front preventing the projection from moving backwards in the guiding track when 
the projection has entered the second or/and the third position, it is ensured that the safety 
shield can not be moved in the backward direction once an injection has commenced 

When, as disclosed in claim 10, one of the elevations is formed as a hole or a well located at 
the end of one of the guiding tracks near to the distal top end of the needle hub, and the pro- 
jection drops into the hole or well when the projection is in the third location, such that the 
safety shield is irreversible locked to the needle hub when said cannula is fully removed from 
the human body, it is ensured that the safety shield is irreversible locked to the needle hub 
when the needle cannula is fully removed from the human body thereby preventing reuse of 
said injection needle. 
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When, as disclosed in claim 11, the disposable double pointed injection needle further com- 
prises a container surrounding the needle hub, the needle cannula, the resilient element and 
the safety shield, and which container has inwardly pointing ribs engaging similar outwards 
pointing ribs on the needle hub, it is ensured that the rotational force emerging when the con- 
5 tainer is rotated is transferred to the needle hub. 

It is also an object of the present invention to provide a pen based insulin injection system, 
which can be used in hospital settings or other public places without exposing the profes- 
sional people working in these places to accidental needle stick injuries. 

10 

This is obtained by an insulin injection system according to claim 12. 

<□ 

^ By having a complete system comprising both a pen shaped syringe supporting a cartridge 
O and a short and thin safety engineered injection needle with a needle protector, a complete 
jU5 pen based injection system for the treatment of diabetes can now be used in hospitals only 
iU using needle-based medical devices designed to provide health care workers with additional 
^ protection against accidental needle stick injuries and potential exposure to infectious dis- 
3 eases. 

£d In one embodiment of the disposable double pointed injection needle according to the inven- 
^ tion the injection needle is further provided with means providing the user with a visual indi- 

1^ cation when the injection needle is in a potentially unsafe position. In another embodiment of 
the disposable double pointed injection needle according to the invention the injection needle 
is further provided with means providing the user with a visual indication when said dispos- 

25 able double pointed injection needle is in a potentially safe position. As the disposable dou- 
ble pointed injection needle according to the invention has previously been described it is 
somewhat difficult for the user to visible inspect if the disposable double pointed injection 
needle has been used. This problem is overcome by providing the disposable double pointed 
injection needle with means according to claim 13 and/or 14. 

30 

When, as disclosed in claim 15, the means providing the user with a visual indications com- 
prises at least one transparent area in the movable needle protector and at least one first 
area and/or at least one second area located on the outside surface of the needle hub, and 
as disclosed in claim 16, the first areas located on the outside surface of the needle hub is 
35 visible through the transparent areas when the projection is in the first location, and/or that 
said second areas located on the outside surface of the needle hub is visible through the 
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transparent areas in said movable needle protector when the projection is locked in said 
third location, it becomes very simple for an user to inspect whether the disposable double 
pointed injection needle is unused or not. 

When, as disclosed in claim 17, the first areas and/or the second areas are provided with dif- 
ferent colours or symbols, it is ensured that even users with poor sight can visible inspect 
whether the disposable double pointed injection needle has been used or not. 

In the present context, the term 'injection 1 is taken to mean expelling a liquid along a hollow 
needle or another hollow conduit and into a human body, in which human body a part of the 
hollow needle or conduit is temporarily inserted. 

Although the wording "human body" is used through out this application, the disposable dou- 
ble pointed injection needle claimed could as well be used on any mammal body without dis- 
persing from the scope of the claims. 

In the present context, the term "cartridge" is taken to mean a hollow tube-like container hav- 
ing one end permanently sealed by a membrane, which membrane is penetrated by the car- 
tridge part of the needle cannula when the double pointed injection needle is attached to the 
cartridge or the syringe. The other end of the cartridge is a displaceable plate or cylinder that 
fits tightly against the inner walls of the cartridge. A discrete dose is expelled through the 
double pointed injection needle attached to the cartridge or the syringe if the plate or cylinder 
is displaced in the direction towards the permanent membrane penetrated by the cartridge 
part of the double pointed injection needle. 

The cartridge containing the medicine is usually supported in the distal end of the housing of 
the syringe. The cartridge can either be permanently fastened in the housing or it can be ex- 
changeable. If the cartridge is permanently fastened in the housing, the entire syringe is dis- 
posed of when the cartridge is empty, but if the cartridge is exchangeable then only the 
empty cartridge is disposed of and a new, full cartridge is loaded into the housing of the sy- 
ringe. 

It is to be understood that the wording "pen shaped syringe", used throughout this applica- 
tion, merely refers to a syringe having an oblong or elongated shape and which fits into one 
hand, somewhat like a pen for writing. Although such writing pens usually have a tubular 
cross-section, modern writing pens often have a different cross-section such as triangular, 
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rectangular or square. Pen shaped syringes can in a similar way have a large variety of dif- 
ferent cross-sections. 



When referring to the disposable double pointed injection needle according to the present 
application the term "relatively thin outside diameter" is taken to mean a needle cannula hav- 
ing an outside diameter thinner than G28. The use of G28 needle cannulas for injecting insu- 
lin has for many years been widely accepted as the standard size, and G29 or thinner needle 
cannulas are therefore often referred to as "thin injection needles". The needle cannula of the 
disposable double pointed injection needle can be as thin as 31 G or even 32G. 

A "G" and a gauge number increasing with thinner needles indicate the outside diameter of 
the needle cannula. The following table indicates the relation between the gauge number and 
the outside diameter of the needle cannula, for the gauge numbers referred to in the present 
application. 

Gauge: 23G 25G 27G 29G 30G 31 G 32G 

Diameter: 0,60 mm 0,50 mm 0,40 mm 0,33 mm 0,30 mm 0,25 mm 0,23 mm 



The part of the needle cannula referred to as the "cartridge part" is the part entering the car- 
tridge, which is to be understood as the part extending in the proximal direction from its fas- 
tening point in the needle hub, while the part referred to as the "injection part" of the needle 
cannula is the part entering the human body during injection, which is to be understood as 
the part extending in the proximal direction from its fastenings point in th§ needle hub. The 
injection part extending in the proximal direction from its fastening point in the needle hub is 
often a little longer than the part actually penetrating into the human body. The length differ- 
ent between the injection part and the part actually penetrating into the human body depends 
on the height of the hub tower and the wall thickness of the top surface of the safety shield. 
Usually the part of the needle cannula, which penetrates into the human body has a length 
between 4 to 12 mm, such that the depth of penetration lies between 4 to 12 mm. 

In the present context, the term "dose setting and injection mechanism" is taken to mean a 
mechanism by which a desired dose of a liquid medicine contained in a cartridge can first be 
set and later injected, leaving the remaining part of the liquid medicine in the cartridge. The 
mechanism can either be mechanical or electronic, or both. The injection is usually done by 
having a mechanical element pressing forward the plate or cylinder inside the cartridge in 

6251.200-US, TNor 




# 



11 

correspondence with the set dose. The force used for driving forward this mechanical ele- 
ment is preferably delivered either physically by the user or by an electrical motor. 

In the present context, the term "subcutaneously" refers to the subcutis layer of the human 
5 body, which are the layer located between the cutis and a muscle membrane covering the 
muscular tissue. By a number of measurements it is found that the average depth of the 
muscle membrane is 9,5 mm for males and 13,8 for females, measured from the outside of 
the human skin. Recognizing that the emission of liquid from an injection needle, due to the 
oblique cut end of the skin piercing end of the needle cannula, takes place in a distance from 

10 the skin piercing end in the range 0,4 to 1 ,2 mm, an injection needle for subcutaneously in- 
jections should preferably have an length of the part penetrating into the subcutaneous layer 
shorter than approximately 10 mm. Although an injection needle having a length of this part, 
which equals the depth of penetration, up to approximately 14 mm would be acceptable for 

IS females. In order to ensure penetration of the cutis of a human being, the minimum length of 



jfc© the part of the needle cannula penetrating the subcutaneous layer must be longer than ap- 



M The invention will be explained more fully below in connection with a preferred embodiment 

13 

i«) and with reference to the drawings in which: 



m 



proximately 4 mm. 




Figure 1 



Shows an exploded view of the disposable double pointed injection needle 
according to the invention. 



25 



Figure 2 



Shows a sectional view of the disposable double pointed injection needle 
according to the invention. 



Figure 3 



Shows a sectional view of the safety shield according to an embodiment of 
the invention. 



30 



Figure 4 



Shows a sectional view of the needle hub according to an embodiment of 



the invention. 



Figure 5 



Shows a sectional view of the top of the safety shield and of the skin- 
piercing end of the needle cannula. 
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Figure 6 Shows a perspective view of the needle hub according to an embodiment 

of the invention. 



5 Figure 7 Shows a perspective view of the disposable double pointed injection needle 

with the visual indication showing that the disposable double pointed injec- 
tion needle is in an unlocked position. 



Figure 8 Shows a perspective view of the disposable double pointed injection needle 

10 with the visual indication showing that the disposable double pointed injec- 

tion needle is in a locked position. 

h q The figures are schematic and simplified for clarity, and they just show details, which are es- 
|S sential to the understanding of the invention, while other details are left out. Throughout, the 
same reference numerals are used for identical or corresponding parts. 

m 

jf| ^^etailed-Bescrrptfa n o f - E mbodtmefttr* 

Initially it may be convenient to define that, the term "distal end" of the disposable double 
kj pointed injection needle according to the invention is meant to refer to the end 2 penetrating 
p into the human body 1 1 , whereas the term "proximal end" is meant to refer to the opposite 
\ A end 3 entering into the cartridge 12. 



Figure 1 and 2 shows the disposable double pointed injection needle according to the inven- 
25 tion. The injection needle comprises of five main parts: a needle cannula 1 , a needle hub 4, a 
safety shield 10, a resilient element 21 and a container 13. 



The needle cannula 1 is elongated and both ends 2, 3 are sharpened usually by being cut in 
an oblique cut. The needle cannula 1 is firmly fastened in a needle hub 4. The distal part of 
30 the needle cannula 1 extending from the fastening point in the needle hub 4 is referred to as 
the injection part 8, and the part extending in the proximal direction from its fastening point in 
the needle hub 4 is referred to as the cartridge part 9. 

The needle hub 4, which is separately shown in figure 4, has a distal end 5 and a proximal 
35 end 6. The proximal end 6 is on the interior surface provided with a thread 7, which fits over 
an external thread on the cartridge 12 or on a not shown syringe carrying the cartridge 12. In 
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this way the disposable double pointed injection needle can easily be connected and discon- 
nected to the cartridge 12 or the syringe carrying the cartridge 12. The needle hub 4 can be 
provided with a not shown cover covering the cartridge part 9 of the needle cannula 1. This 
not shown cover can be connected to the needle hub 4 by a hinge, such that the cover can 
be opened prior to connecting the needle hub 4 to a syringe, and closed when the needle 
hub 4 has been disconnected from a syringe. 

The needle hub 4 has at the distal end 5 a centrally located hub tower 15 surrounded by a 
circular well 14 through which a channel 16 reaching all the way through the needle hub 4 to 
the proximal end 6 is formed. The needle cannula 1 is under manufacturing placed in this 
channel 16, and the channel is filled with glue or other material, which can firmly fasten the 
needle cannula 1 to the needle hub 4. The glue used could e.g. be ordinary glue for gluing 
metal to a polymeric material, or it could be glue which is harden by use of UV light. Instead 
of using glue, the material of the hub 4 could be melted to fasten the needle cannula 1 to the 
hub 4. The height of the hub tower 15 and the length of the channel 16 can vary depending 
on the type of the disposable double pointed injection needle. A longer channel 16 gives a 
better control over the sideways movements of the needle cannula 1 during manufacturing. If 
wanted the hub tower 15 can have a height such that the distal end of the hub tower 15 
aligns the distal top surface 17 of the needle hub 4. The depth of the well 14 is chosen such 
that the well 14 can support a resilient element in the form of a helical spring 21 which is lo- 
cated between the needle hub 4 and the safety shield 10 pressing the safety shield 10 away 
from the needle hub 4. 

The needle hub 4 is on the outside surface provided with a number of tracks 18 into which 
tracks 18 a number of projections 22 located on the safety shield 10 fits. At the proximal end 
6, the needle hub 4 is provided with a number of outward pointing ribs 19, which interacts 
with a number of inwardly pointing ribs 20 located on the inside surface of the container 13. 

The safety shield 10, which is shown in figure 3 is guided on the outside surface of the nee- 
dle hub 4 as shown in figure 2. The safety shield 10 is on the inside surface provided with a 
number of inwardly pointing projections 22. Each of these projections 22 can, as shown, be 
carried on a resilient arm 23 formed as an integral part of the safety shield 10. The projec- 
tions 22 can however be moulded directly on the inside surface of the safety shield in which 
case they would not be visible from outside the safety shield 10, as shown in figure 7 and 
figure 8. The safety shield 10 is formed as a cup or a hat and closed on all sides except the 
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proximal side, which fits over the needle hub 4. At the distal end, the safety shield 10 is pro- 
vided with a bore 25 large enough for the needle cannula 1 to pass through. 

When the safety shield 10 is located on the needle hub 4 and the disposable double pointed 
injection needle is in its initial position, the skin-piercing end 2 of the needle cannula 1 could 
be located a little above the safety shield 10 as shown in figure 2. Prior to each injection, the 
user must perform a so-called airshot in order to press any air contained in the cartridge 12 
out through the needle cannula 1 . When doing this, it is somewhat important that the user 
can visible inspect that all the air is pressed out and only fluent medicine is expelled from the 
needle cannula 1. Due to this the skin-piercing end 2 of the needle cannula 1 must be visible. 
One way of making the skin-piercing end 2 of the needle cannula 1 visible is by making the 
needle cannula 1 long enough to extend a little beyond the safety shield 10, although having 
the skin-piercing end 2 of the needle cannula 1 align the top surface of the safety shield 10 
would be sufficient. Another solution could be to make the needle cannula 1 short enough to 
be within the boundaries of the safety shield 10 and make the safety shield 10 transparent or 
partly transparent. Yet another solution could be to keep the needle cannula 1 short enough 
to be within the boundaries of the safety shield 10 and to cut away a fraction 26 of the top of 
the safety shield 10 making the skin-piercing end 2 of the needle cannula 1 partly visible, as 
indicated with dashed lines in figure 5. 

The hub 4 is on the outside provided with a number of tracks 18, which is best seen in figure 
4 and in figure 6. Each track 18 has a first part 27 being substantially parallel to the needle 
cannula 1 and open at the top surface of the needle hub 4. A second part 28 of the track 18 
is connected to the first part 27 at an acute angle and extends in the direction towards the 
distal end 5 of the needle hub 4. When the safety shield 10 is mounted over the needle hub 
4, the projection 22 is passed into the first part 27 of the track 18. This first part 27 of the 
track 18 is provided with an elevation 29 having a sloping front allowing the projection 22 to 
pass over the elevation 29 and a step backside preventing the projection 22 from moving out 
of the track 18 once located there. 

If wanted the second part 28 of the track 18 could be the part parallel to the needle cannula 
1 , the first part 27 would then be connected to the second part at an acute angle. 

A certain degree of resiliency between the projections 22 and the tracks 18 is desired. Such 
a resiliency can be obtained either by providing the safety shield 10 with resilient arms 23 
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carrying the projections, or by making the bottom of the tracks 18 resilient e.g. by only con- 
necting the bottom of the tracks 18 to the needle hub 4 in some areas. 

During injection, as shown in figure 2, the safety shield 10 is pressed back against the force 
5 of the helical spring 21 by the skin of a human body 11. When the needle cannula 1 is fully 
inserted into the subcutaneous layer of the human body, the projection 22 enters into the 
second part 28 of the track 18. The two parts 27, 28 of the track 18 is separated from each 
other by yet an elevation 30, which elevation 30 has a steep backside preventing the projec- 
tion 22 form sliding back into the first part 27 of the track 18 once the projection 22 has en- 
10 tered into the second part 28 of the track 18. When the needle cannula 1 is removed from the 
subcutaneous layer of the user, the projection 22 will slide along the second part 28 of the 
track 18, and once the needle cannula 1 is fully retracted from the user the projection 22 will 

13 

s q, drop into a hole or well 31 where it will be permanently locked. 

m 

£5 While commencing the injection the projection 22 is located in the first part 27 of the track 18 
between the first elevation 29 and the second elevation 30, as indicated in figure 2, where 

if\ the position of the track 18 is indicated with dashed lines. The front of the second elevation 

J 30 has a sloping surface, which the projection 22 has to climb before entering the second 
part 28. The slope of this front is chosen such that the user must overcome a certain force 

2© before the projection 22 reaches the top of the elevation. For people suffering from needle 

p anxiety it is preferred to locate the skin-piercing end 2 of the needle cannula 1 out of sight i.e. 

I s3, inside the boundaries of the safety shield 10, and to maximize the force a user has to apply 
before the safety shield 10 starts to move. Making the slope of the front of the second eleva- 
tion 30 steep can maximize this force. By doing so a certain force applied by the user has to 

25 be build up before the safety shield 10 starts to move, the movement will then be rather sud- 
den once the force is release, which is done when the projection 22 has started to be lifted 
over the elevation 30. The sudden release of the build up force will result in a very rapid in- 
sertion of the skin-piercing end 2 of the needle cannula 1 into the subcutaneous layer of the 
human body. 

30 

The most distal end of the safety shield 10 could be moulded with a textured outside surface 
in order to increase the friction between the skin of the human body and the surface of the 
safety shield 10 during injection. 

35 When the injection needle is in the initial position ready to be inserted into the human body 
the safety shield 10 surrounds at least the major part of the injection part 8 of the needle 
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cannula 1 , leaving only the tip of the skin piercing end 2 of the needle cannula 1 free to be 
inspected when an air-shot is performed, as shown in figure 2. Once the needle cannula 1 is 
fully inserted into the human body, the major part of the injection part 8 is exposed to the 
human body. The only part of the injection part 8 of the needle cannula 1 not being exposed 
to the human body is the part lying between the fastening point in the needle hub 4 and the 
top surface of the safety shield 10. The length of this part depends on the height of the hub 
tower 15 and the wall thickness of the top surface of the safety shield 10. 

In order to provide the user with a clear visible indication that the injection needle has been 
used, the safety shield 10 can be provided with at least one transparent area 32, which in its 
simplest form could be a hole in the safety shield 10. Through this transparent area 32 the 
user can see a first area 33 on the outside surface of the needle hub 4. Since the first part 27 
of the tracks 18 is located at an acute angle to the second part 28, the safety shield 10 will 
rotate some degrees - depended upon the angle - relatively to the needle hub 4 when an 
injection is performed. This rotation will bring the transparent area 32 to a second area 34 
also located on the outside surface of the needle hub 4. 

If more than one transparent area 32 are provided, a corresponding numbers of first areas 33 
and second areas 34 can be provided, such that a first area 33 is visible through each trans- 
parent area 32 prior to use, and that a second area 34 is visible through each transparent 
area 32 when the shield 10 is irreversible locked in the third position after use. 

When the injection needle is in the initial position ready to be inserted into the. human body, 
the projection 22 is located in the first part 27 of the track 18. In this position the first area 33 
on the outside surface of the hub 4 is visible through the transparent area 32 of the safety 
shield 10. After the injection, the projection 22 is located in the hole or well 31, and the trans- 
parent area 32 of the safety shield 10 is dislocated such that the second area 34 is now visi- 
ble through the transparent area 32. 

Since the colour of the first area 33 indicates that the disposable double pointed injection 
needle is ready for use, this colour is usually green, black, blue or white. The second area 34 
indicating that the disposable double pointed injection needle has been used will typically be 
red, orange or yellow. However it could be possible to indicate that the safety needle is in a 
potential unsafe position by colouring the first area 33 in a colour indicating danger, and 
henceforth colour the second area 34 in a colour indicating that the safety needle is in a po- 
tentially safe position. Instead of colouring the areas 33, 34 symbols or letters indicating the 
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state of the disposable double pointed injection needle could be used. The colours, symbols 
or letters can be applied to the outside surface of the needle hub using inks, coatings or 
mouldings. The areas 33, 34 could be moulded with a depressed or textured surface in order 
to enhance the adherence of the colour. 

The disposable double pointed injection needle is delivered ready to use either in a sterile 
peel bag or in a container 13. The container 13 fully houses the needle hub 4, the needle 
cannula 1 , the helical spring 21 and the safety shield 10 before use. The proximal end of the 
container 13 constitutes a peripheral surface 24 onto which a not shown pealable barrier is 
fastened. The barrier could be a sheet made of paper or from a polymeric or metallic sheet, 
and is preferably glued, melted or welded on to the surface 24. The barrier is impermeable 
by germs such that the inside of the container is kept sterile until the barrier is broken. Al- 
though the barrier is impermeable to germs and the like, it is possible to sterilize the interior 
of the sheath e.g. with steam. 

The proximal end of the container 13 is on the inside surface provided with a number of in- 
wardly pointing ribs 20, which interacts with s similar number of outwardly pointing ribs 19 
located on the proximal end 6 of the needle hub 4. If the fastening mechanism located on the 
inside surface of the needle hub 4 is a thread 7 as shown in figure 2, this thread 7 has to be 
screwed onto the thread of the cartridge 12 or the not shown syringe in order to connect 
these two parts. This is done by rotating the container 13 containing the disposable double 
pointed injection needle. When the rotational force emerging when the container 13 is rotated 
relatively to the cartridge 12 or the not shown syringe is transferred directly to the needle hub 
4, the rotational force is prevented from damaging the tracks 18 and the projections 22. 

Instead of delivering the disposable double pointed injection needle to the consumer in a 
separate container, the safety shield 10 itself could be used as a sterile confinement simply 
by prolonging the safety shield 10 in the proximal direction such that the safety shield 10 fully 
surrounds the needle hub 4 when the safety shield 10 is in its ready-to-use position shown in 
figure 2. The proximal end of the safety shield 10 would then have to be sealed by a pealable 
barrier, and the hole 25 through which the needle cannula 1 passes during injection would 
also have to be sealed by a pealable barrier or by a drop a soft material which can be pene- 
trated by the needle cannula 1 e.g. silicone. The resilient arms 23 carrying the projections 22 
could then be made such that the surface of the safety shield 10 was not penetrated as 
shown in figure 7 and in figure 8. 
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Some preferred embodiments have been shown in the foregoing, but it should be stressed 
that the invention is not limited to these, but may be embodied in other ways within the sub- 
ject matter defined in the following claims. 
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